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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate deposition of 
contaminant to an object to be processed such as 
semiconductor wafer, etc., and reduce the consumption 
energy. 

SOLUTION: This carrier cassette is provided with a box-type 
cassette body 2a, which is provided with a square opening 2c 
to stack up a plurality of semiconductor wafers in its space 
for storage and to carry in/carry out the semiconductor 
wafer, and a door part 2b which covers the opening 2c and 
tightly closes the cassette body 2a. A clearance 3a between 
the cassette body 2a and door part 2b on the upper side 2d 
of the opening 2c when the door part 2b is opened, is made 
smaller than a clearance 3b on the other sides of the opening 
2c. Thus, when the door part 2b is opened, the entry of 
outside air to the circuit forming surface of the 
semiconductor wafer within the cassette body 2a is 
suppressed to a maiximum extent, thereby eliminating 
deposition of contaminant to the circuit forming surface. 
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* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of 
this translation. 

1. This document lias been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The body of a cassette equipped with opening to which it is the carrier 
cassette which seals and holds a processed material, and the laminating of said two or 
more processed materials is carried out through space, it holds, and receipts and 
payments of said processed material are performed, Plug up said opening and it has 
the covering device material which can seal said body of a cassette. The inside of the 
open air which flows from said opening when said covering device material is opened, 
The carrier cassette characterized by forming the clearance between said body of a 
cassette at the time of opening said covering device material so that said open air 
which flows toward the processed side of said processed material held in said body of 
a cassette may decrease most, and said covering device material. 
[Claim 2] The body of a cassette equipped with opening to which it is the carrier 
cassette which seals and holds a processed material, and the laminating of said two or 
more processed materials is carried out through space, it holds, and receipts and 
payments of said processed material are performed, Plug up said opening and it has 
the covering device material which can seal said body of a cassette. When said 
covering device material is opened, the clearance between said body of a cassette 
formed in the side which counters the processed side of said processed material of 
said opening, and said covering device material The carrier cassette characterized by 
being formed so that it may become the smallest among said clearances formed in all 
the sides of said opening. 

[Claim 3] The body of a cassette equipped with opening of the square with which it is 
the carrier cassette which seals and holds the semi-conductor wafer which is a 
processed material, and the laminating of said two or more semi-conductor wafers is 
carried out through space, it holds, and receipts and payments of said semi-conductor 
wafer are performed, Plug up said opening and it has the covering device material 
which can seal said body of a cassette. When said covering device material is opened, 
the clearance between said body of a cassette formed in the surface which counters 
the circuit forming face which is a processed side of said semi-conductor wafer of 
said opening, and said covering device material The carrier cassette characterized by 
being formed so that it may become the smallest among said clearances formed in the 
four sides of said opening. 

[Claim 4] Are a carrier cassette according to claim 1, 2, or 3, and when said covering 



device material is opened, between said bodies of a cassette and said covering device 
material, to the closing motion direction of said covering device material, the fitting 
side of said body of a cassette which forms a clearance, and said covering device 
material inclines, and is formed. The carrier cassette characterized by forming the 
inclination of said fitting side of the side which counters said processed side of said 
processed material of said opening at the smallest include angle among the 
inclinations of said fitting side of all the sides of said opening. 

[Claim 5] Are the carrier cassette which seals and holds a processed material, and 
carry out the laminating of said two or more processed materials through space, and 
they are held. The body of a cassette equipped with opening to which the opening with 
which a nozzle is inserted is formed in in case purge gas is introduced into the interior, 
and receipts and payments of said processed material are performed, Plug up said 
opening and it has the covering device material which can seal said body of a cassette. 
The carrier cassette characterized by opening said covering device material after 
inserting said nozzle in said opening, supplying said purge gas in said body of a 
cassette through this nozzle and making the pressure within said body of a cassette 
higher than an external pressure before opening said covering device material. 
[Claim 6] The process for which the carrier cassette which plugged up the body of a 
cassette which holds two or more processed materials, and opening to which receipts 
and payments of said processed material are performed, and was equipped with the 
covering device material which can seal said body of a cassette is prepared. After 
arranging said carrier cassette which held said processed material to the processed 
material carry in/out part of a processed material processor, The process which 
opens said covering device material so that said open air which flows toward the 
processed side of said processed material in said carrier cassette among the open air 
which flows from said opening of said carrier cassette may decrease most. The 
process which processes a request to said processed material after transferring said 
processed material to said processed material processor through said opening. The 
process which picks out said processed material from said processed material 
processor, holds said processed material in said empty carrier cassette after said 
processing termination, attaches said covering device material after that, and seals 
said carrier cassette, The manufacture approach of the semiconductor device 
characterized by having the process which assembles a semiconductor device using 
said processed material [ finishing / said processing ]. 

[Claim 7] The process for which the carrier cassette which plugged up the body of a 
cassette which holds the semi-conductor wafer which are two or more processed 
materials, and opening of the square with which receipts and payments of said 
semi-conductor wafer are performed, and was equipped with the covering device 
material which can seal said body of a cassette is prepared. After arranging said 
carrier cassette which held said semi-conductor wafer in the loader section which is a 
processed material carry in/out part of a wafer processor. The process which opens 
said covering device material so that said open air which flows toward the circuit 
forming face which is a processed side of said semi-conductor wafer in said carrier 
cassette among the open air which flows from said opening of said carrier cassette 



may decrease most, The process which processes a request to said semi-conductor 
wafer after transferring said semi-conductor wafer into said wafer processor through 
said opening, The process which picks out said semi-conductor wafer from said wafer 
processor, holds said semi-conductor wafer in said empty carrier cassette after said 
processing termination, attaches said covering device material after that, and seals 
said carrier cassette. The manufacture approach of the semiconductor device 
characterized by having the process which assembles a semiconductor device using 
said semi-conductor wafer [ finishing / said processing ]. 

[Claim 8] The manufacture approach of the semiconductor device characterized by 
using said carrier cassette which is the manufacture approach of a semiconductor 
device according to claim 7, and was formed so that the clearance between said body 
of a cassette of the surface which counters said circuit forming face of said 
semi-conductor wafer of said opening, and said covering device material might 
become the smallest among said clearances formed in the four sides of said opening, 
when said covering device material was opened. 

[Claim 9] The process for which the carrier cassette which plugged up the body of a 
cassette which holds the semi-conductor wafer which are two or more processed 
materials, and opening of the square with which receipts and payments of said 
semi-conductor wafer are performed, and was equipped with the covering device 
material which can seal said body of a cassette is prepared. After arranging said 
carrier cassette which held said semi-conductor wafer in the loader section which is a 
processed material carry in/out part of a wafer processor, The process which inserts 
in the opening of said body of a cassette of said carrier cassette the nozzle prepared 
in said loader section, and supplies purge gas in said body of a cassette from said 
nozzle, The process which opens said covering device material of said carrier 
cassette after making the pressure within said body of a cassette higher than an 
external pressure, The process which processes a request to said semi-conductor 
wafer after transferring said semi-conductor wafer into said wafer processor through 
said opening, The process which picks out said semi-conductor wafer from said wafer 
processor, holds said semi-conductor wafer in said empty carrier cassette after said 
processing termination, attaches said covering device material after that, and seals 
said carrier cassette. The manufacture approach of the semiconductor device 
characterized by having the process which assembles a semiconductor device using 
said semi-conductor wafer [ finishing / said processing ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to foreign matter adhesion 
reduction of the carrier cassette which holds a semi-conductor wafer by the direct 



vent system about a semi-conductor mianufacturing technology, and relates to an 

effective technique. 

[0002] 

[Description of the Prior Art] the technique explained below — this invention — 
research — it faces completing, this invention person inquires, and the outline is as 
follows. 

[0003] Among semi-conductor production processes, in the last process, since 
conveyance of a semi-conductor wafer (processed material) is performed between 
each process, the carrier cassette of various semi-conductor wafers is used. 
[0004] There are a thing of the direct vent system called FOUP (Front Opening 
Unified Pod) and a thing of the non-direct vent system called OC (Open Cassette) in 
this carrier cassette, and both do arrangement hold of two or more semi-conductor 
wafers in piles through space at each. 

[0005] Among these, FOUP consists of a body of a cassette with opening to which 
receipts and payments of a semi-conductor wafer are performed, and a door (covering 
device material) which plugs up this opening. 

[0006] In case a semi-conductor wafer with a diameter of 300mm will be used from 
now on, the thought of mini en BAIROMENTO which used FOUP is called for. 
[0007] In addition, the semi-conductor manufacturing technology using FOUP is 
indicated by issue, the "monthly SemiconductorWorld January, 1998 issue", and 
131-155 pages on incorporated company press Journal December 20. 1997, for 
example. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in FOUP of the above mentioned 
technique, when the door is opened, the pressure in FOUP decreases and absorption 
of the open air occurs. When the open rate of a door is large in that case, the suction 
rate of the open air also becomes large and the air to which the equipment exterior 
became dirty will be incorporated in FOUP. 

[0009] In addition, since the circuit forming face turns to the upper part and it holds, 
as for a semi-conductor wafer, the foreign matter with which it was carried by this 
when the air which flowed in from the upper part of opening of FOUP contacted the 
circuit forming face of a semi-conductor wafer will adhere to a circuit forming face. 
[0010] Consequently, it is made into a problem for foreign matter adhesion in this 
circuit forming face to cause a yield fall of a product. 

[001 1] The purpose of this invention is to offer the manufacture approach of the 
semiconductor device using the carrier cassette and it which aim at reduction of the 
consumption energy in the air-conditioning energy of a clean room etc. while reducing 
foreign matter adhesion in a processed material. 

[0012] The other purposes and the new description will become clear from description 
and the accompanying drawing of this specification along [ said ] this invention. 
[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 

briefly explained among invention indicated in this application. 

[0014] Namely, the body of a cassette equipped with opening to which the carrier 



cassette of this invention carries out the laminating of two or more processed 
materials through space, and is held, and receipts and payments of said processed 
material are performed, Plug up said opening and it has the covering device material 
which can seal said body of a cassette. When said covering device material is opened, 
the clearance between said body of a cassette at the time of opening said covering 
device material so that said open air which flows toward the processed side of said 
processed material held in said body of a cassette among the open air which flows 
from said opening may decrease most, and said covering device material is formed. 
[0015] Thereby, adhesion of the foreign matter to the processed side of a processed 
material can be reduced. 

[001 6] Therefore, even if it worsens the cleanliness class of a clean room, it becomes 
possible to suppress foreign matter adhesion in a processed material, consequently 
the consumption energy in a clean room etc. can be reduced. 

[0017] Moreover, the body of a cassette with which the manufacture approach of the 
semiconductor device of this invention holds two or more processed materials. The 
process for which the carrier cassette which plugged up opening to which receipts 
and payments of said processed material are performed, and was equipped with the 
covering device material which can seal said body of a cassette is prepared. After 
arranging said carrier cassette which held said processed material to the processed 
material carry in/out part of a processed material processor. The process which 
opens said covering device material so that said open air which flows toward the 
processed side of said processed material in said carrier cassette among the open air 
which flows from said opening of said carrier cassette may decrease most, The 
process which processes a request to said processed material after transferring said 
processed material to said processed material processor through said opening, The 
process which picks out said processed material from said processed material 
processor, holds said processed material in said empty carrier cassette after said 
processing termination, attaches said covering device material after that, and seals 
said carrier cassette, It has the process which assembles a semiconductor device 
using said processed material [ finishing / said processing ]. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail based on a drawing. 

[0019] Drawing 1 is the appearance perspective view showing an example of the 
gestalt of operation of the carrier cassette of this invention, and the structure of the 
covering device material used for it. (a) is drawing showing an example of the door 
section (covering device material) and the structure of a fitting side of the carrier 
cassette which shows a carrier cassette and (b) to covering device material, and 
shows drawing 2 to drawing 1 . The partial expanded sectional view of the direction of 
length (height) and (b) (a) A horizontal partial expanded sectional view, The sectional 
view showing an example of the wafer hold condition in the carrier cassette which 
shows (c) in the partial expanded sectional view of the direction of length (height) at 
the time of door disconnection, and shows drawing 3 to drawing 1 , The partial 
perspective view showing an example of the conveyance gestalt of a carrier cassette 



[ ''^ / drawing 4 / the manufacture approach of the semiconductor device of this 
invention ], The conceptual diagram of operation showing an example of the delivery 
actuation to the wafer processor of a carrier cassette [ in / in drawing 5 / the 
manufacture approach of the semiconductor device of this invention ], Drawing 6 (a), 
(b) and drawing 7 (a) and (b), and (c) are the important section sectional views showing 
an example of the manufacture approach of the semiconductor device using the 
carrier cassette shown in drawing 1 . 

[0020] The carrier cassette 2 of the gestalt of this operation is the container which 
can be held by the direct vent system about two or more semi-conductor wafers 1 
(processed material), and in case the semi-conductor wafer 1 is especially conveyed 
between each process of a last process among semi-conductor production processes, 
it is used. 

[0021] That is. the carrier cassette 2 of the gestalt of this operation is FOUP, as 
shown in drawing 3 , minds space, and arranges and holds two or more 
semi-conductor wafers 1 in it in piles, 

[0022] If the configuration of the carrier cassette 2 (FOUP) is explained using drawing 
1 - drawing 3 , here Body of cassette 2a of the core box equipped with opening 2c of 
the square with which the laminating of two or more semi-conductor wafers 1 is 
carried out through space, and it holds, and receipts and payments of the 
semi-conductor wafer 1 are performed, Close opening 2c and it consists of door 
section 2bs (covering device material) which are the doors which can seal body of 
cassette 2a. So that said open air which flows toward circuit forming face 1 a of the 
semi-conductor wafer 1 held in body of cassette 2a among the open air which flows 
from opening 2c when door section 2b is opened may decrease most The clearances 
3a and 3b between body of cassette 2a at the time of opening door section 2b, as 
shown in drawing 2 (c), and door section 2b are formed. 

[0023] That is, the balance of the open air which flows from opening 2c is formed so 
that the open air from 2d of surfaces may decrease most in the four sides of opening 
2c. 

[0024] Therefore, clearance 3a formed in 2d of surfaces among four sides of square 
opening 2c should be Just the smallest among four sides. For example, only clearance 
between 2d of surfaces of four sides 3a may be smaller than other three sides, and 
clearance 3a (with the gestalt of this operation, the smallest thing is set to clearance 
3a among the clearances 3a and 3b formed in four sides of opening 2c) of 2d of 
surfaces, left part 2u, and right~hand-side 2v may be the same magnitude, and it may 
be smaller than clearance between 2g of lower sides 3b. 

[0025] By the carrier cassette 2 of the gestalt of this operation, when door section 2b 
is opened, clearance 3a of body of cassette 2a and door section 2b which are formed 
in 2d of surfaces which counter circuit forming face 1a (processed side) of the 
semi-conductor wafer 1 of opening 2c is formed so that it may become the smallest 
among the clearances 3a and 3b formed in the four sides of opening 2c. 
[0026] So, with the gestalt of this operation, when door section 2b is opened, between 
body of cassette 2a, and door section 2b, to the closing motion direction 4 of door 
section 2b, the fitting sides 2e. 2f. 2s, and 2t of body of cassette 2a which forms 



Clearances 3a and 3b, and door section 2b incline, and are formed. Tilt angle theta 1 of 
fitting side 2e of 2d of surfaces which counter circuit forming face la of the 
semi-conductor wafer 1 of opening 2c The fitting sides [ of all the sides of opening 2c 
/ 2e, 2f, 2s. and 2t ] tilt angle theta 1 , and theta 2 It is formed at the smallest include 
angle inside. 

[0027] therefore, by the carrier cassette 2 of the gestalt of this operation So that 
clearance between 2d of surfaces of opening 2c at the time of opening door section 
2b 3a may become the smallest For example, as shown in drawing 2 (a) and (b), it is 
the tilt angle theta 1 of 2d of surfaces. To about 4 degrees, it is the tilt angle theta 2 of 
2g of lower sides, left part 2u, and right-hand-side 2v further. It forms at the bigger 
include angle than 4 degrees. 

[0028] That is, only the fitting side 2e on door section 2b shown in drawing 2 (a) and 
corresponding to 2d of surfaces of opening 2c of body of cassette 2a is the tilt angle 
theta 1 . The fitting sides 2f, 2s, and 2t corresponding to the other sides at about 4 
degrees are formed by whenever [ bigger tilt-angle / than 4 degrees ]. 
[0029] Since clearance 3a of body of cassette 2a and door section 2b in 2d of 
surfaces of opening 2c at the time of opening door section 2b can be made by this 
smaller than other clearance between three sides (2g [ of lower sides ], left part 2u, 
right-hand-side 2v) 3b, When door section 2b is opened, said open air which flows 
toward circuit forming face la of the semi-conductor wafer 1 among the open air 
which flows from opening 2c can be lessened most. 

[0030] In addition, around [ inside ] door section 2b, as shown in drawing 1 (b) and 
drawing 2 , it is tabular and the ring-like packing 5 is attached, and this becomes 
possible to ensure sealing with door section 2b and body of cassette 2a. 
[0031] Moreover, as shown in drawing 1 (b), latch 2h which performs door 
immobilization at the time of shutting door section 2b is prepared in the upper part 
free [ a protrusion ] at door section 2b. 

[0032] In case it projects when door section 2b is shut, and door section 2b and body 
of cassette 2a are fixed and door section 2b is opened, notching 2i for pin receptacles 
of the front face of door section 2b shown in drawing 1 (a) is made to insert and rotate 
the pin of the door opening close device 1 1 prepared in the wafer processor 
(processed material processor) 10 side shown in drawing 5 this latch 2h. 
[0033] Thereby, latch 2h can withdraw and door section 2b can be opened. 
[0034] In addition, the switching action of such door section 2bs is performed by the 
door opening close device 11 of the wafer processor 10 by automatic control. 
[0035] Moreover, as shown in drawing 1 (a), loader door 1 1 a of the door opening close 
device 1 1 shown in drawing 5 and notching 2j for positioning which performs 
positioning are prepared in the front face of door section 2b of the carrier cassette 2. 
[0036] Furthermore, robot hand section 2k for handling of handling device 7a of the 
automatic conveyance vehicle 7 (AGV (Auto-matic Guided Vehicle) and RGV (Reil 
GuidedVehicle)) shown in drawing 5 is prepared in the top panel, and 21. [ of manual 
hand sections for handling ] and side-rail 2m, bottom rail 2n, etc. are prepared in body 
of cassette 2a of the carrier cassette 2 also like the side face. 

[0037] In addition, as for the carrier cassette 2, body of cassette 2a and door section 



2b have some in which it is formed in of a polycarbonate etc. or a part of body of 
cassette 2a (part which supports the semi-conductor wafer 1) is formed of the 
polyether ether ketone etc. 

[0038] Next, the manufacture approach of the semiconductor device of the gestalt 
this operation is explained. 

[0039] Here, a photolithography process is taken up for an example and the case 
where exposure processing is performed to the semi-conductor wafer 1 is explained 
using the carrier cassette 2 shown in drawing 1 (a). 

[0040] In addition, drawing 6 and drawing 7 are Si02 deposited on the principal plane 
of the silicon substrate 1001 which is a base substrate as an example of a process 
which processes it by the photolithography (deposition). The case where contact hole 
1 002a which is a detailed hole is formed is briefly shown in the film (silicon dioxide) 
1002. 

[0041] First, it is Si02 on the silicon substrate 1001 which is a base substrate. The 
film 1002 (oxide film) is formed and it is after that and Si02. The semi-conductor 
wafer 1 as formed the resist film 1003 on the film 1002 and shown in drawing 6 is 

prepared. 

[0042] That is, as photolithography processing of the gestalt of this operation shows 
drawing 6 (a), it is Si02 on the principal plane of a silicon substrate 1001. The film 
1002 is deposited and it is Si02 further. The semi-conductor wafer 1 which applied 
the resist film 1003 on the film 1002 (formation) is prepared. 

[0043] The carrier cassette 2 which, on the other hand, closed body of cassette 2a 
which holds two or more semi-conductor wafers 1 (processed material), and opening 
2c of the square with which receipts and payments of the semi-conductor wafer 1 are 
performed, and was equipped with door section 2b (covering device material) which 
can seal body of cassette 2a is prepared. 

[0044] That is, the carrier cassette 2 (FOUP) shown in drawing 1 (a) is prepared. 
[0045] In addition, when door section 2b is opened, the carrier cassette 2 is formed so 
that clearance 3a of body of cassette 2a and door section 2b of 2d of surfaces which 
counter circuit forming face la of the semi-conductor wafer 1 of opening 2c may 
become the smallest among the clearances 3a and 3b formed in the four sides of 
opening 2c. 

[0046] Then, in this carrier cassette 2, circuit forming face la which is that principal 
plane about two or more semi-conductor wafers 1 with which exposure processing is 
performed is turned upwards, and is held. Here, as shown in drawing 3 , through space, 
each is made to carry out the laminating of two or more semi-conductor wafers 1 to 
the same direction (turning circuit forming face la upwards), and they are held in it. 
[0047] Then, the carrier cassette 2 which held two or more semi-conductor wafers 1 
is laid in the automatic conveyance vehicle 7 shown in drawing 4 . 
[0048] In addition, the automatic conveyance vehicle 7 shown in drawing 4 is RGV, and 
annunciator 7b which shows actuation of handling device 7a which grasps, moves and 
changes the carrier cassette 2, or the automatic conveyance vehicle 7 is prepared in 
this automatic conveyance vehicle 7. 

[0049] Moreover, as shown in drawing 5 . FFU (Fan Filter Unit)8 is installed in head 



lining of the interior etc., for example, the clean room which conveys the 
semi-conductor wafer 1 by the automatic conveyance vehicle 7 is a room whose 
cleanliness class is about 1000 to 100000 class. 

[0050] Then, as shown in drawing 4 and drawing 5 , the automatic conveyance vehicle 
7 is moved in front of the aligner which is the wafer processor 10, and the carrier 
cassette [ finishing / semi-conductor wafer 1 hold on the loader section 12 
(processed material carry in/out part) of the wafer processor 1 0 ] 2 is carried and 
arranged by handling device 7a of the automatic conveyance vehicle 7. 
[0051] Then, the carrier cassette 2 is advanced to wafer processor 10 inboard on the 
loader section 12. and loader door 1 la of the door opening close device 1 1 and the 
carrier cassette 2 are docked there. 

[0052] After positioning loader door 1 la and door section 2b using notching 2j for 
positioning of door section 2b in that case, it changes into the condition which can 
open door section 2b of the carrier cassette 2 by inserting the pin member (not 
shown) prepared in notching 2i for pin receptacles of door section 2b at loader door 
1 la, and rotating said pin member. 

[0053] That is, latch 2h of door section 2b is retracted. 

[0054] Then, the door opening close device 1 1 is moved and door section 2b of the 
carrier cassette 2 is opened. 

[0055] In addition, the carrier cassette 2 is formed so that clearance 3a of body of 
cassette 2a and door section 2b of 2d of surfaces of opening 2c which are formed 
when door section 2b is opened may become the smallest in the four sides of opening 
2c. 

[0056] That is, as the carrier cassette 2 shows to drawing 2 (c), clearance 3a in 2d of 
surfaces of opening 2c is the smallest, and clearance 3b in other three sides (2g of 
lower sides, left part 2u, and right-hand-side 2v) is larger than clearance between 2d 
of surfaces 3a. 

[0057] Thereby, if door section 2b is opened, said open air which flows toward circuit 
forming face la (processed side) of the semi-conductor wafer 1 in the carrier 
cassette 2 among the open air which flows from opening 2c of the carrier cassette 2 
can be lessened most. 

[0058] Therefore, the amount of the foreign matter adhering to circuit forming face la 
of the semi-conductor wafer 1 can be reduced. 

[0059] Then, with the transfer robot 6 which shows drawing 5 , the semi-conductor 
wafer 1 is transferred into the wafer processor 10 through opening 2c of body of 
cassette 2a, and a request is processed to the semi-conductor wafer 1 after that. 
[0060] That is, exposure processing is performed to the semi-conductor wafer 1. 
[0061] In addition, the cleanliness class in the wafer processor 10 is a class 1. 
[0062] First, an exposure pattern is exposed on the resist film 1003 of the 
semi-conductor wafer 1 . 

[0063] Here, as shown in drawing 6 (a), said exposure pattern is exposed on the resist 
film 1003 of the semi-conductor wafer 1 by irradiating the exposure light 9 at the 
reticle in which the exposure pattern exposed to the semi-conductor wafer 1 was 
formed. 



[0064] That is, exposure processing is performed by irradiating the exposure light 9 at 
the resist film 1003 of the principal plane of a silicon substrate 1001. 
[0065] Under the present circumstances, the exposure light 9 is irradiated by the 
resist film 1003 by passing said reticle. Here, the exposure light 9 is not irradiated by 
opening hole formation field 1 003b of diameter deltaW. 

[0066] With the gestalt of this operation, the resist film 1 003 is the thing of a negative 
form. 

[0067] Then, after exposure termination, with the transfer robot 6, the 
semi-conductor wafer 1 is picked out from the wafer processor 1 0, and it transfers 
and holds in the empty carrier cassette 2. 

[0068] Furthermore, after ending a transfer of all the semi-conductor wafers 1, door 
section 2b is attached in body of cassette 2a according to the door opening close 
device 1 1 , and the carrier cassette 2 is sealed. 

[0069] That is, door section 2b of the carrier cassette 2 is shut, and the carrier 
cassette 2 is sealed. 

[0070] Then, it secedes from the carrier cassette 2 and loader door 11a of the door 
opening close device 1 1 , and the carrier cassette 2 is put on the automatic 
conveyance vehicle 7 (AGV) by handling device 7a. 

[0071] That is, again, the carrier cassette 2 which held the semi-conductor wafer 
[ finishing / exposure processing ] 1 is put on the automatic conveyance vehicle 7, 
and is conveyed in front of the developer which is another wafer processor 10, and the 
resist film 1003 is developed there. 

[0072] In that case, the semi-conductor wafer 1 is transferred into a developer by the 
same approach as the case of an aligner, and sequential development of the 
semi-conductor wafer 1 is carried out there. 

[0073] By this, only opening hole formation field 1 003b of diameter deltaW by which 
the exposure light 9 was not irradiated melts into a developer, and is removed, and as 
shown in drawing 7 (a), opening hole 1003a is formed there. 
[0074] Then, Si02 which is an oxide film The film 1002 is etched. 
[0075] That is. after development termination, with said developer to the transfer 
robot 6, after taking out the semi-conductor wafer 1 and carrying out sequential hold 
at the carrier cassette 2, the carrier cassette 2 is again carried before an etching 
system using the automatic conveyance vehicle 7. 

[0076] Then, the semi-conductor wafer 1 is transferred into an etching system by the 
same approach as the case of an aligner, and sequential etching of the 
semi-conductor wafer 1 is carried out there. 

[0077] That is, Si02 exposed from opening hole 1003a of the resist film 1003 shown in 
drawing 7 (a) It is Si02, as etching removes the film 1002 and this shows drawing 7 (b). 
Contact hole 1002a is formed in the film 1002. 
[0078] Then, ashing etc. removes the resist film 1003. 

[0079] That is, after etching processing termination, with said etching system to the 
transfer robot 6, after taking out the semi-conductor wafer 1 and carrying out 
sequential hold at the carrier cassette 2, the carrier cassette 2 is again carried before 
an ashing device using the automatic conveyance vehicle 7. 



[0080] Then, the semi-conductor wafer 1 is transferred into an ashing device by the 
same approach as the case of an aligner, and ashing processing of the 
semi-conductor wafer 1 is carried out one by one there. 

[0081] Si02 which has by this contact hole 1002a of diameter deltaW which is an 
exposure pattern as shown in drawing 7 (c) It means forming the film 1002 on a silicon 
substrate 1001. 

[0082] Then, the same exposure approach is repeated, a desired circuit pattern is 
formed in each chip field of the semi-conductor wafer 1, and this forms a desired 
semiconductor integrated circuit in each chip field. 

[0083] Then, by dicing, each semiconductor chip is acquired from the semi-conductor 
wafer 1 , die bonding, wirebonding, the closure, etc. are performed using this 
semiconductor chip, and a desired semiconductor device is assembled. 
[0084] In addition, about the class of wirebonding or closure, it can change according 
to the type of a semiconductor device. 

[0085] According to the carrier cassette of the gestalt of this operation, and the 
manufacture approach of the semiconductor device using it, the following operation 

effectiveness is acquired. 

[0086] That is, in the carrier cassette 2, adhesion of the foreign matter to circuit 
forming face la of the semi-conductor wafer 1 can be reduced by forming clearance 
3a of body of cassette 2a and door section 2b of 2d of surfaces of opening 2c at the 
time of opening door section 2b so that the open air which flows toward circuit 
forming face 1 a of the semi-conductor wafer 1 at the time of opening door section 2b 
may decrease most. 

[0087] Therefore, even if it worsens the cleanliness class of a clean room, it becomes 
possible to suppress foreign matter adhesion to the semi-conductor wafer 1 . 
[0088] Consequently, the consumption energy in a clean room etc. is reducible. 
[0089] Moreover, with the gestalt of this operation, a processed material is the 
semi-conductor wafer 1 , and further, clearance 3a of 2d [ of surfaces of square 
opening 2c ] body of cassette 2a and door section 2b is formed so that it may become 
the smallest among the clearances 3a and 3b formed in the four sides of opening 2c. 
Thereby, when door section 2b is opened, the amount of the open air which flows from 
2d of surfaces of opening 2c is lessened most. 

[0090] Consequently, it becomes possible to stop the contamination of the air from 2d 
of surfaces of opening 2c, therefore adhesion of the foreign matter to circuit forming 
face la of the semi-conductor wafer 1 can be stopped to the minimum. 
[0091] Thereby, the yield of a semi-conductor product can be raised. 
[0092] As mentioned above, although invention made by this invention person was 
concretely explained based on the gestalt of implementation of invention, it cannot be 
overemphasized that it can change variously in the range which this invention is not 
limited to the gestalt of implementation of said invention, and does not deviate from 
the summary. 

[0093] For example, although it lessened most the open air which flows toward circuit 
forming face 1a of the semi-conductor wafer 1 and reduced foreign matter adhesion 
when the carrier cassette 2 explained with the gestalt of operation opened door 



section 2b When the pressure in body of cassette 2a is heightened from an external 
pressure and this opens door section 2b. you may make it prevent the open air flowing, 
before opening door section 2b. 

[0094] The carrier cassette 2 of the gestalt of other operations shown in drawing 8 

takes in this approach. 

[0095] That is, the carrier cassette 2 shown in drawing 8 is N2 in body of cassette 2a 
to the pars basilaris ossis occipitalis of the body of cassette 2a. In case purge gas 1 3. 
such as a dried air, is introduced, opening 2p in which a nozzle 14 is inserted is formed. 
[0096] Therefore, in case this carrier cassette 2 is used, after arranging the carrier 
cassette 2 which held the semi-conductor wafer 1 in the loader section 1 2 which is a 
processed material carry in/out part of the wafer processor 10, the nozzle 14 
prepared in the loader section 12 is inserted in opening 2p of body of cassette 2a of 
the carrier cassette 2. 

[0097] Then, purge gas 13 is supplied in body of cassette 2a from a nozzle 14, and, 
thereby, the pressure in body of cassette 2a is made higher than an external pressure. 
[0098] Then, door section 2b is opened by the same approach as the gestalt of said 
operation, and the semi-conductor wafer 1 is further transferred to the wafer 
processor 10 from the carrier cassette 2 with the transfer robot 6. 
[0099] Furthermore, after performing predetermined processing to the 
semi-conductor wafer 1 within the wafer processor 1 0, again, the semi-conductor 
wafer 1 is returned to the carrier cassette 2 from the wafer processor 10 with the 
transfer robot 6, and door section 2b is shut. 

[0100] Then, supply of purge gas 13 is suspended and a nozzle 14 is made to secede 
from body of cassette 2a. 

[0101] In addition, when purge gas 13 is introduced inside opening 2p in body of 
cassette 2a, it is desirable that filter 2q which removes a foreign matter is prepared. 
[0102] Furthermore, after opening door section 2b, supply interruption of purge gas 13 
may be performed before making the semi-conductor wafer 1 transport into the wafer 
processor 10. 

[0103] In addition, by the carrier cassette 2 of the gestalt of other operations of 
drawing 8 , it may carry out about formation with clearance 3a and clearance 3b in 
opening 2c of body of cassette 2a like the gestalt of said operation, or may not carry 
out, or any are sufficient. 

[0104] In case door section 2b is opened by forming in body of cassette 2a opening 2p 
in which a nozzle 14 is inserted according to the carrier cassette 2 shown in drawing 
8 , after supplying purge gas 13 in body of cassette 2a through this nozzle 14 and 
making the pressure in body of cassette 2a higher than an external pressure 
beforehand, it becomes possible to open door section 2b. 

[0105] Since the pressure in body of cassette 2a is higher than an external pressure 
by this when door section 2b is opened, the open air is not drawn in body of cassette 
2a, therefore invasion of the foreign matter into body of cassette 2a can be prevented. 
[0106] Consequently, adhesion of a foreign matter in processed materials, such as the 
semi-conductor wafer 1 , can be reduced, and, thereby, the yield of said processed 
material can be improved. 



[0107] Moreover, the clearances 3a and 3b between body of cassette 2a at the time 
of the carrier cassette 2 of the gestalt of said operation opening door section 2b so 
that the open air which flows toward circuit forming face la of the semi-conductor 
wafer 1 in body of cassette 2a among the open air which flows from opening 2c when 
door section 2b is opened may decrease most, and door section 2b are formed. 
[0108] Therefore, a fitting sides [ of body of cassette 2a and door section 2b / 2e 2f, 
2s, and 2t ] configuration can consider various things. 

[0109] Here, by the carrier cassette 2 shown in drawing 9 (a), crevice 2r which is a 
small slot is formed in fitting side 2e of 2d section of surfaces of door section 2b, and 
crevice 2r of the bigger volume than this is formed in 2f of fitting sides of 2g section of 
lower sides. In addition, in this case, the fitting sides 2s and 2t on either side are the 
same as crevice 2r of fitting side 2e of 2d section of surfaces, or crevice 2r of the 
bigger volume than it should just be prepared. 

[01 10] In addition, the tilt angle theta 1 same in the fitting sides 2e and 2f shown in 
drawing 9 (a) as the gestalt of said operation and theta 2 It is prepared. 
[01 1 1] Moreover, the carrier cassette 2 of the gestalt of other operations shown in 
drawing 9 (b) may change the cross-section configuration of packing 5, and the 
cross-section configuration of packing 5 may be circular [ the cassette ], without 
being limited to a plate-like thing. 

[01 12] However, in order to raise seal nature, it is desirable that a cross-section 
configuration uses a plate-like thing. 

[0113] Moreover, for the carrier cassette 2 of the gestalt of other operations shown in 
drawing 10 , fitting side of 2d of surfaces 2e is a tilt angle theta 1 like the gestalt of 
said operation. It does not have but fitting side 2e is the case where it is formed in 
parallel with the closing motion direction 4 of door section 2b shown in drawing 2 (c). 
[01 14] Here the carrier cassette 2 of drawing 1 0 (a) The carrier cassette 2 which a 
cross-section configuration forms fitting side 2e using the plate-like packing 5 in 
parallel with said closing motion direction 4 of door section 2b, is a thing, and is shown 
drawing 10 (b) Form in fitting side 2e of door section 2b of this crevice 2r which is a 
slot to the carrier cassette 2 of drawing 10 (a), and further the carrier cassette 2 
shown in drawing 10 (c) The cross-section configuration of the packing 5 of this is 
made circular to the carrier cassette 2 of drawing 10 (a). 

[01 1 5] The carrier cassette 2 in addition, by being adapted each side of opening 2c of 
body of cassette 2a, and combining a fitting sides [ of body of cassette 2a and door 
section 2b as shown in drawing 9 , drawing 10 , etc. / 2e and 2f ] configuration So that 
the open air which flows toward circuit forming face la of the semi-conductor wafer 1 
in body of cassette 2a among the open air which flows from opening 2c as a result 
when door section 2b is opened may decrease most As long as the clearances 3a and 
3b between body of cassette 2a at the time of opening door section 2b and door 
section 2b are formed, the combination of a fitting sides [ in 2d of surfaces, 2g of 
lower sides, left part 2u. and right-hand-side 2v of opening 2c / 2e. 2f, 2s, and 2t ] 
configuration may be what kind of thing. 

[01 16] Moreover, although the carrier cassette 2 shown in the gestalt ( drawing 1 ) of 
said operation and the gestalt ( drawing 8 - drawing 10 ) of operation of others 



[ above ] was the thing of the structure in which the outside periphery of door section 
2b and the tip inside of body of cassette 2a carry out a seal The carrier cassette 2 
may be the thing of the structure in which the inner circumference section of door 
section 2b and the tip outside of body of cassette 2a carry out a seal through packing 
5 like the carrier cassette 2 shown in the gestalt of other operations of drawing 1 1 . 
[01 17] Also in the carrier cassette 2 of the gestalt of other operations shown in 
drawing 1 1 , the same operation effectiveness as the carrier cassette 2 of the gestalt 
of said operation is acquired. 

[01 18] Moreover, although the gestalt of said operation explained the case where the 
carrier cassette 2 was conveyed by AGV, you may be the carrier system which makes 
it run head lining called OHT (Over-head Hoist Transport) as not limited to said AGV 
or RGV and shown in drawing 1 2 about the conveyance means of the carrier cassette 
2. 

[01 1 9] Moreover, although the gestalt of said operation and the gestalt of operation of 
others [ above ] explained the case where the processed material held in the carrier 
cassette 2 was the semi-conductor wafer 1, said processed material may be a reticle 
etc. and the carrier cassette 2 in that case serves as a reticle carrier. 
[0120] Furthermore, although the wafer processor 10 is an aligner and the case where 
a semi-conductor production process was a photolithography process was explained 
as the manufacture approach of a semiconductor device If it is the process to which a 
semi-conductor production process conveys processed materials, such as the 
semi-conductor wafer 1 and a reticle, using the carrier cassette 2, and a transfer of 
said processed material to the wafer processor 10 is carried out You may be what kind 
of semi-conductor production processes, such as diffusion of those other than a 
photolithography process, and a washing process, and the wafer processor 10 in that 
case is not limited to an aligner, either. 
[0121] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the 
typical thing among invention indicated in this application is explained briefly. 
[0122] (1) Adhesion of the foreign matter to the processed side of a processed 
material can be reduced by being formed so that the open air into which the clearance 
between the body of a cassette at the time of opening covering device material in . 
carrier cassette and covering device material flows toward the processed side of a 
processed material may decrease most. Therefore, even if it worsens the cleanliness 
class of a clean room, it becomes possible to suppress foreign matter adhesion in a 
processed material. 

[0123] (2) The consumption energy in a clean room etc. is reducible with . above (1). 
[0124] (3) When . processed material is a semi-conductor wafer, foreign matter 
adhesion in the circuit forming face of a semi-conductor wafer can be reduced, and, 
thereby, the yield of a semi-conductor product can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) and (b) It is the appearance perspective view showing an example of the gestalt of 
operation of the carrier cassette of this invention, and the structure of the covering device material 
used for it, and (a) is a carrier cassette and (b) is covering device material. 

[Drawing 2] (a), (b), and (c) are drawings showing an example of the door section (covering device 
material) and the structure of a fitting side of the carrier cassette shown in drawing 1 , and (a) is [ a 
horizontal partial expanded sectional view and (c of the partial expanded sectional view of the 
direction of length (height) and (b)) ] the partial expanded sectional views of the direction of length 
(height) at the time of door disconnection. 

[Dra wing 3] It is the sectional view showing an example of the wafer hold condition in the carrier 
cassette shown in drawing 1 . 

[Drawing 4] It is the partial perspective view showing an example of the conveyance gestalt of the 
carrier cassette in the manufacture approach of the semiconductor device of this invention. 
[Drawing 5] It is the conceptual diagram of operation showing an example of the delivery actuation to 
the wafer processor of the carrier cassette in the manufacture approach of the semiconductor device 
of this invention. 

[Drawing 6] (a) and (b) are the important section sectional views showing an example of the 
manufacture approach of the semiconductor device using the carrier cassette shown in drawing 1 . 
[Drawing 7] (a), (b), and (c) are the important section sectional views showing an example of the 
manufacture approach of the semiconductor device using the carrier cassette shown in drawing 1 . 
[Drawing 8] It is the partial expansion conceptual diagram showing the delivery approach of the semi- 
conductor wafer using the carrier cassette of the gestalt of other operations of this invention. 
[Drawing 9] (a) and (b) are the partial expanded sectional views of the direction of length (height) 
showing the door section and the structure of a fitting side of the carrier cassette of the gestalt of 
other operations of this invention. 

[Drawing 10] (a), (b). and (c) are the partial expanded sectional views showing the door section and 
the structure of a fitting side of the surface of the carrier cassette of the gestalt of other operations 
of this invention. 

[Drawing 1 1] It is the partial expanded sectional view of the direction of length (height) showing the 
door section and the structure of a fitting side of the carrier cassette of the gestalt of other 
operations of this invention. 

[Drawing 12] It is the partial perspective view showing the conveyance gestalt of the carrier cassette 
in the manufacture approach of the semiconductor device of the gestalt other operations of this 
invention. 

[Description of Notations] 

1 Semi-conductor Wafer (Processed Material) 
la Circuit forming face (processed side) 

2 Carrier Cassette 

2a The body of a cassette 

2b Door section (covering device material) 

2c Opening 
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2d Surface 

2e, 2f, 2s, 2t Fitting side 
2g Bottom side 
2h Latch 

2i Notching for pin receptacles 

2j Notching for positioning 

2k Robot hand section 

21. Manual hand section 

2m Side rail 

2n Bottom rail 

2p Opening 

2q Filter 

2r Crevice 

2u Left part 

2v Right-hand side 

3a, 3b Clearance 

4 The Closing Motion Direction 

5 Packing 

6 Transfer Robot 

7 Automatic Conveyance Vehicle 
7a Handling device 

7b Annunciator 

8 FFU 

9 Exposure Light 

10 Wafer Processor (Processed Material Processor) 

1 1 Door Opening Close Device 
11a Loader door 

12 Loader Section (Processed Material Carry In/out Part) 

1 3 Purge Gas 

14 Nozzle 

1001 Silicon Substrate 

1002 Si02 Film 

1 002a Contact hole 

1003 Resist Film 
1003a Opening hole 

1003b Opening hole formation field 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent Law 
[Section partition] The 2nd partition of the 7th section 
[Publication date] September 8. Heisei 1 7 (2005. 9.8) 

[Publication No.] JP,2000-164688,A (P2000-164688A) 
[Date of Publication] June 16, Heisei 12 (2000. 6.16) 
[Application number] Japanese Patent Application No. 10-337065 
[The 7th edition of International Patent Classification] 

HOIL 21/68 
B65D 85/86 

[FI] 

HOIL 21/68 V 

HOIL 21/68 A 

B65D 85/38 R 

[Procedure revision] 

[Filing Date] March 10. Heisei 17 (2005. 3.10) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[The contents of amendment] 

[Title of the Invention] The manufacture approach of a semiconductor device 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

The process for which the carrier cassette which plugged up the body of a cassette which holds two 
or more processed materials, and opening to which receipts and payments of said processed material 
are performed, and was equipped with the covering device material which can seal said body of a 
cassette is prepared, 

The process which opens said covering device material so that said open air which flows toward the 
processed side of said processed material in said carrier cassette among the open air which flows 
from said opening of said carrier cassette may decrease most, after arranging said carrier cassette 
which held said processed material to the processed material carry in/out part of a processed 
material processor. 
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The process which processes a request to said processed material after transferring said processed 
material to said processed material processor through said opening. 

The process which picks out said processed material from said processed material processor, holds 
said processed material in said empty carrier cassette after said processing termination, attaches said 
covering device material after that, and seals said carrier cassette, 

The manufacture approach of the semiconductor device characterized by having the process which 
assembles a semiconductor device using said processed material [ finishing / said processing ]. 
[Claim 2] 

The process for which the carrier cassette which plugged up the body of a cassette which holds the 
semi-conductor wafer which are two or more processed materials, and opening of the square with 
which receipts and payments of said semi-conductor wafer are performed, and was equipped with the 
covering device material which can seal said body of a cassette is prepared, 

The process which opens said covering device material so that said open air which flows toward the 
circuit forming face which is a processed side of said semi-conductor wafer in said carrier cassette 
among the open air which flows from said opening of said carrier cassette may decrease most, after 
arranging said carrier cassette which held said semi-conductor wafer in the loader section which is a 
processed material carry in/out part of a wafer processor, 

The process which processes a request to said semi-conductor wafer after transferring said semi- 
conductor wafer into said wafer processor through said opening. 

The process which picks out said semi-conductor wafer from said wafer processor, holds said semi- 
conductor wafer in said empty carrier cassette after said processing termination, attaches said 
covering device material after that, and seals said carrier cassette, 

The manufacture approach of the semiconductor device characterized by having the process which 
assembles a semiconductor device using said semi-conductor wafer [ finishing / said processing ]. 
[Claim 3] 

The manufacture approach of the semiconductor device characterized by using said carrier cassette 
which is the manufacture approach of a semiconductor device according to claim 2, and was formed 
so that the clearance between said body of a cassette of the surface which counters said circuit 
forming face of said semi-conductor wafer of said opening, and said covering device material might 
become the smallest among said clearances formed in the four sides of said opening, when said 
covering device material was opened. 
[Claim 4] 

The process for which the carrier cassette which plugged up the body of a cassette which holds the 

semi-conductor wafer which are two or more processed materials, and opening of the square with 

which receipts and payments of said semi-conductor wafer are performed, and was equipped with the 

covering device material which can seal said body of a cassette is prepared. 

The process which inserts in the opening of said body of a cassette of said carrier cassette the 

nozzle prepared in said loader section, and supplies purge gas in said body of a cassette from said 

nozzle after arranging said carrier cassette which held said semi-conductor wafer in the loader 

section which is a processed material carry in/out part of a wafer processor. 

The process which opens said covering device material of said carrier cassette after making the 

pressure within said body of a cassette higher than an external pressure. 

The process which processes a request to said semi-conductor wafer after transferring said semi- 
conductor wafer into said wafer processor through said opening, 

The process which picks out said semi-conductor wafer from said wafer processor, holds said semi- 
conductor wafer in said empty carrier cassette after said processing termination, attaches said 
covering device material after that, and seals said carrier cassette, 

The manufacture approach of the semiconductor device characterized by having the process which 

assembles a semiconductor device using said semi-conductor wafer [ finishing / said processing ]. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Modification 

[The contents of amendment] 
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[0011] 

The purpose of this invention is to offer the manufacture approach of a semiconductor device of 

aiming at reduction of the consumption energy in the air-conditioning energy of a clean room etc. 

while reducing foreign matter adhesion in a processed material. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[The contents of amendment] 

[0014] 

Namely, the manufacture approach of the semiconductor device of this invention The process for 
which the carrier cassette which plugged up the body of a cassette which holds two or more 
processed materials, and opening to which receipts and payments of said processed material are 
performed, and was equipped with the covering device material which can seal said body of a cassette 
is prepared, After arranging said carrier cassette which held said processed material to the processed 
material carry in/out part of a processed material processor. The process which opens said covering 
device material so that said open air which flows toward the processed side of said processed 
material in said carrier cassette among the open air which flows from said opening of said carrier 
cassette may decrease most. The process which processes a request to said processed material 
after transferring said processed material to said processed material processor through said opening, 
The process which picks out said processed material from said processed material processor, holds 
said processed material in said empty carrier cassette after said processing termination, attaches said 
covering device material after that, and seals said carrier cassette. It has the process which 
assembles a semiconductor device using said processed material [ finishing / said processing ]. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0017 
[Method of Amendment] Deletion 
[The contents of amendment] 
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(54) B8IB©«IW =lr-vU7*-fcyh:fe*rK-€-n?&MV»;fciMW»«»©tt&Sr^ 



(57) i^m] 

y V^W-2 a t ¥7^2 b t^mMS MPa32 c 

wft&(OJa(cioV^T?l^^$4^5ltra 3 b i /h^ < J; 




1 

^mmM^^xi^A-r^ mti^nr^m t ^i-- < ^<£ ^ j; 

msiMUUMnzmi^. HuEMPSl5«OHulE«c^a#i© 

miEMPa5^*v^-CHufa;!7-fe5/ h;$:{^^aPfl^Bg/<eSgC 
*jSt>/h$ < i 5 tcJI^^$^^T^^5 r t ^iltmir-t- 
(c^tLTfi#4LTffM^n. HuKMPgCcDHulEg^^ati 

mma^(n^X(Dm(r)nt\mW:-^^(nWM<D^h^i,4-^ 
^'^Slxm^^ixX\,^6Zt^WiS^ti-^^^V7:ti± 
y ho 

[if*«5l ^^mmt:^m\^Xi^m-t^^'rD7:ti 
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SILiZ.;^»-R;asjl^^$ix, iiESiaatK^ffiLAtt^iSfT^ 

mIEMPa5^«v^XH^IE:*■fes' h^f^lraPflisite^iMaJ 

BJE^lastt ?r5l tt 5 HU ICH«E / X/utrfiuE^ Lii^ P ic 

^LiA^> rwy X/u^^LTHfiE;^'-fe->' h*^i*3l-mr 
E''<— ^;«';^S:«^LTBfiE;&-fes/ h*flsrt»l±;^j*^ 
10 g|5roEE;f|J;i?il5< tfcm. WE^WSrSlit-Srir^^W 

t. m^E^^5aa#l©aiLAtl.;4^^Tb^^SWPgl5^*v^X- 

\)7:t}-t-y h(Dmsimom^(^mA-r^^n(D^hs m 
HuESf*iffi#i*r«fSH p ^t^ii-LxmB^^mmisi^mm 

30 tLXhTMt^^^^^bi:t^mt^^^mwmw<Dm 

^•t-5*-fey HfrE^«^*:!^3:/^otliLA^^;45 
fT*p*t5Bg^ff0(D5BP|fi5€rSv^-eBJE*-fey h*#:€r^ 

m^^mw-^:^^^^^m\.tz.mw.^\'}7i3±y 

L/tm. miE^-^yT;^?-t-;/ ^cDffiEMP^/4^P.^^£A1- 
sijE^agft x /N^r StjEM P gi5^:/h LTstiE -> :n/Nj!ag 

:^^^^©i9HiLTmjEH^2S»:^':^-'^^^wmlE^-r y 7 
*-fe5' MciR^L, ^w^. HllE^gBtt^ff'Jf+ttTSfr 
50 B^^')71]±yVi:mm-ri>TMt. 



(3) 

3 

ia jo V ^ Tff^ )5)c ^ 5 SuElt Pal « 5 *>ft t /J^ S < S i 

m t -t^^mi^mm.<DWkism. lo 

m^^^^^'y^^^^um\^fzmw.^^^)Tu^y v^'y 

m^^vT:fj±y h^^m-r^nut. 
mm^m^^<Dmm^mt^'> :^^^i:^^'x^m»'^m^ 
m^^x^jLut^^i-^zt^imt i-^^^m^mw. 

lO 0 0 1 ] 

[0 0 0 2] 40 

^^S1-5('I^L. :i^^m^<,'^-oXmi^ntzii(r>X'h 
'0. 't(Dmmt^X<Dti6'0Xh?>r. 
[0 0 0 31 *#ffKigXg(D5*J, HUXStCjoVNT 

fi^tz^. m^<D^m^'^^^^<o^^])Tii'^yvi)m 

[0 0 0 4] r(7)dr-t y T;*7i?y FOUP (Fr 

ont Opening Unified ?oA) h^\-ifl^^W^<0\,<Oh . 
OC (Open Cassette) i:iq^tftV'5l^^SKiC<OtC>ir;SS$, 50 
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[0 0 0 5] ::(735*p. foupji, ^^^^r>^/^(^|i^ 

[0 0 0 6] a:S3 0 Omm<D^|^#flr'j7i/>^ffl 

[0 0 0 7] /.eio. Foup^fflv^fci)^^^^c^iig^^^ff|c 

•OV^TJI, 0i|x.ff, tSfe^^ttT'U'Xv?-^'— :h;H 9 9 7 
^12^200 MfT. r^flJSemiconducto 
rWorld 1 9 9 8^1^-§-J, 131~155H 

[0008] 

ffcOFOUPlCioV^Tfi. ^(DM^f^^^t-Us FOUP 

10 0 0 9] fiio. ^nmmi^'&t^ 

^^1-5^, ^ix\^^^xm\tixtLmmf>mmmm\^ 

[0 0 1 01 r©(iIgg}^^ffi-^<^ft#j#«;4S 

[0 0 1 1 1 *^Bjcog6<j{i, »i(aai^'-<o^#)#*^ 

[0 0 121 ^W^<omWihm^^<rym(r)^mtmM 

fi^xhhbo 

[0 0 13] 

[0 0 14] -f-7ic*3*j. ^wn(D^\^)r^-^y v\t. 

m^<oi$iim.mi:^'m^i^\^xmm^^xisL^\^. sfriH 
[00151 u . «^*D:a#i©s^«iaffi'^<7)M#! 



5 

[0016] Ltci^oX, ^ y -Wl'— y 

tern. mm,^^VT:b±y hommmom^f^mxi-^ 

^(^m. mIfa^W^5i'9f1-ltTtuia^^yT;<7-tr-> h 
(0 0 18] 

icm^i^^xm'mic^mi-^o 

too 1 9j iail4**W<^)^YyT;(7-fes/ htttliC 

mxh*). ia) lt^-Y'JT:^±'yh. (b)li^|F|3 

«■) t^<D^^m(Dm^<D--m^^-rmxh'o. (a) 

\m m^) *fS](^gi35>te^w®ia. (b) 

(OgB^feAUfSia, (c) (i KTMjSEic^<«J5^ 

Witi^frgg<DKJt;^fe (cio (t 5 ^ ^ y T * -fe -y 

.6 (a), (b) (a), (b), (c) l±|2I 1 (C 

[0 0 2 0] ^^mmoftmco^^ V rti^v h 2(±, ^ 

xaWT'^^^fr-^^n/N 1 ^J!fti^•t5|^/^i:'^cffll/^e>^^-5 

to 0 2 1 ] -t7'^^*5. -^■mkmi%s(D^^')Tf!^y 
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t0 0 2 2] iai~ll3 5rfflV^T, ^^')Tfi 

■fe:s/b2 (FOUP) (nmm^^M^xw^-fht. 

m\^XU^y h*fl:2 a Sr^gKprtg/ijpTfcS KTgP2 

b iMum ht^^m^^ix.^ YT%ih^mmzM\^ 

10 T»EAi-5ME^^;i5^t>'>'fc<;fc-5J:9i;. 0 2 
( c ) [c,T:-r J; 5 1; KTgp 2 b ^m\i1-zM(r>i3^y 
ft: 2 a i: KTgp 2 b i:»|S^PHl3 a. 3 b;4Sfl^^$ttTV^ 

1 0 0 2 3 1 ■t-/iJ:)*>. MqgC2 cA^fjjtA-rS^MtO 

|gP$|5 2 c cD4ocDJalC^Dl/^T±ia2 dii^ 
t (O^m^i^ft < 5 j; 5 i^ffM t -C'fc So 

10 0 2 41 tfc^JSoT. E^ff$roWngi5 2 c<7)4fflro 
9*>. ±i2 2 d|;i?FM$tv5Stra3 aiJ5, 4mff)ohX 

20 a co;^;6Sf<iic03j22J; l^/h^ < iV^L. tfc. ±i22 2 
di:£ffl2ut;&ja2v (Om^ 3 a (**JScOff^«T* 
MPgB2 c(04)a{CJi^^$tV'5R^'^3 a , 3 b 5 

10 0 2 51 *Slffi»Jgfi|«df.^ y 7;^,-^,;, h 2T'li. 

^^Xmf&^tl^:^±y h^W-2 a t Krgi52 b tWltPB^ 
3a;6S, WPgi3 2 c (7)4 0(^j22lc*3V>TJifi!<;$tlSI#:r^ 
30 3 a, 3b0 5*)ftfc/^$<>i5J;5^CJi^^$4^TI/^ 

10 0 2 61 ^ r -e. ^^mmommxix ktsp 2 b ^ 

BI»tyS:|^lc*-t s/ h*fls2 a i: KTg|5 2 b t (DF^I^UPbI 
3 a, 3 b^ff^fiK1-5*-fe:y h*ft:2 afcJ;t>'KTg|52 

b 2 e , 2 f , 2s, 2 t ;i5 KTgi3 2 b coMP^ 

:&l^4lc>ftL-C«ffLTfM$ix, MPgI5 2 cOit^^ft 

1? (Dmm^m i a ics^isi-rsija 2 a (^iK-a-E 

2e(0«M^O, ffiPgP2 c(D^T<Oja(^IK^ffi2 
e, 2f, 2 s, 2 t (^M#4:^l 0 . , 02 C0 5*>*t)/h 

to 0 2 7] Lfc;45oT. *:||Jferoff^Sro^-v y T:^7-1r 
yh2X'n. KTgi5 2 b ^P^ttfc^^^P^ Pg|3 2 c (^)±i2 
2 dcD|t:P(fl3 a^Sftt/h^< /^SJ; 5(-;. ^Jx.(i*. H2 

(a) , (b) (c^-r<t5i;> ±m2 dcomuihe, ^ 

4° g^jc, Tia2g, :feia2 utJJ:U?;&ia2 

v<^M#4^92 ^4° J;f5;k:#/^:^^||t^«Lri3<„ 
[0 0 2 8] i-f£hh. 1212 (a) (C/T^-f KTsii 2 b 
joV^T, ;^?-fry h^ft:2 a(DWPgP2 c©±a2 dlCx^f 

50 «Diaic:^ftie:;L/c:ic^ffi2 f , 2 s, 2tf44° XiO:k^ 
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[0 0 2 9l ^^XtCif?. Krg|5 2 b^Wftyt^<^MP 

^2 c(D±.m2 dl^iolt^^-lr-y h*^2 a t KTg|52 
b t coltfal 3 a S-fficO 3 m (Tia 2 g , fci22 2 u , :&i22 
2v) Wltrnla b j;'9/h$<-C-^^fc«!), KTgi5 2b$r 

[0 0 3 0] /<e4b\ KT^ 2 b iDrtiilJlfflf-li, El 1 

(b) isxxj^m2{zmi-Xoic. W^r\ ii^^D^^iik lo 

[0 0 3 1] KTg|5 2blCti, ^<D±gC{C. 01 

(b) Id.T^-f J; 51-. KTIF15 2 b*P.flfefc|gl(7) KTH^ 
* ft 5 7 ^ 2 h ^ ^ tii g S ( C ^ 1 1 T V ^ S „ 

fO 0 3 21 r072/5"2 h(l. KTgiS2 b Srr^fefclS 
dSlttiLT KTg|5 2 b i:;<;-fe5' h:*:ft:2 a t ^0^1-5 

b(7?«ffi<^f>§ttfflWt):X:t 2 i ^c:||LJ^.^-e|iIfe$ 
[0 0 3 3] rtL(cJ;i9. yyf-2hr^5[-:>&^. KT 
[0 0 3 4J /j:io. rixib(OKTSlJ2b(DMKi!if^l4, 

o©KTBiK«i«i n^x'o^mmm 

[0 0 3 5] tfc. 01 (a) {C:^i-<t5lC, =3f^yT 
y h 2 <0 KTSB 2 b O^ffilCJJ, 0 5 {C^i" KTM 30 
IWP-^KTl 1 a t{4:g*J6^ff5fii[S* 

[0 0 3 6] ^^V7:t}-^y h2<DyU±y 

#:2atCI4, -?r<^^ai{C, 0 5 tC;^-re»aRill*7 (A 

GV (Auto-matic Guided Vehicle) -^R G V (Reil Gui 
dedVehicle)) 0/n>- KK y^fmm? a (D/n>- K U 

fflcoD^i/ h/N>'Kgi52 kj55KJtC)n. *fc. mm^h 

^ K /I^ 2 mio JCT/JJ? h A /1'2 n /.£ t'H'^Un htl 
TV^^o 40 
[0 0 3 7] dr-^- yr^-fer?' h 214. 

fl^2 a t KT^2 b 1 1,. f!lx.(4\ ^'y hT'.f 

[0 0 3 8] :^mmmm<D^f^mf^mw.(Dmm1^ 

[0 0 3 9] rr-cfi, 7;t i> y y ^^'^^^■igSrfjic 

WL'0±if. mi (a) lC:^-r=^^!;T*-fe:-y h2?rfflV^ 
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[0 0 4 0] f£i5. [gl6fcit/ia7(4. 7;j-HJyi/7 

:/) ^nf^s i 02 {r^mit^m) m o O2\z'0iWi 

HXh^^'y^i^ h/j-N-/H 0 0 2 a 

[0 0 4 1] i-f. -<-:^S«T'fc5C/y ^yS^gi 0 
0 1±I^S i O2 Sil 0 0 2 mitm) ^rO 
S i O2 ^1 0 0 2(75±(CUi^>?. h^l 0 0 3^ff^ 

[0 0 4 2] 0*19. *^tecoff$ffico7;^ h y y^y"7 7 
-riPXT'ii. me (a) ->y='^^S1Si 

0 0 1 £D±ffi±lCS i O2 lil 0 0 2Srit^L. $ C> 
I'. S i O2 lg|l 0 0 2J:lcWv?X HBIl 0 0 3 SrMfli 

[0 0 4 3] iSic(^^i»f^'?i/M (^^aa^) 
ft: 2 a ^mmwi VTU2h mum t^m^tz^ 

[0 0 4 4] •fT'.e^^t. Ell (a) [z^i-^^V7^± 

•yh2 (Foup) irmm-t^o 

to 0 4 5] ^'ijo, :3f-V y T*-tr-7 h 2(1, KTg|5 2 b 

ffil a lc^lB]-r5±ifl2 d»*-lr5' h;*:{^2 a t KTlHS 

2 b irO^raS a;JS. M Pg6 2 c «D 40(Dffl{;l^oV^Tff^ 
f^^timMS a, 3 bW5*>ftt>/h$<^i5ct5l'ff^ 

[0 0 4 6] ^(Dm. ^KD^-^-y T*-fes' h 2rtlC, S 

S[i]?§ffMEl a^±|Cf6](tT)t5l#-f-5„ ^^-Cd. 0 

3 iC/T^-f-i 5 li, it»ro*^{*:^?^^^l^^ix€n(c^ 
ra?r:/^t-CI^CrSlt (lelKff^^oSl a^±fc|pi(tT) (c 

[0 0 4 7] m^'x. mw:(r)^mi^'y :^y^m^^Ltz 

^\3 7^-^ y h 2?rla4|;l^-t-g^^I«Ki^*7lcttfi1- 
5o 

[0 0 4 8] 0 4(C;T^-rg»)Mii¥7(l, RGV 

XhK) . crogK)^ii*:7!C|±, ^-Y y T*-ir-> b 2?r 

7 wi()f^%*i-***T 7 b t'Tl^Klt feHTl^So 

[0 0 4 9] HSl'/F-fi^i;, gtl)^ii*7|C 

j;oT¥?ift:|>^/^l Irl^El-t-S^' y-V/L'-i.li. ^ 
C0rt^c755^#7:e i:-1CF FU (Fan Filter Unit) 8 ;4>^S 
$ix, 1 0 0 0~1 0 0 

0 0 0gSt7)gRM-efc5„ 

[0 0 5 0] itl/^T, l2l4jBj;t/E|51C^-tJ; 

:I:/^^aagSl oxh^m%^w.nmt.xumm.^^i 

^^Ki^-fr, g|(iJgii*7«/N:^Ky :/^ffil1»7 aici 
o T ^^y^fikrmM. 1 0 o -^gp 1 2 (l^^&a^ijtA 
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[0 0 5 1] ^(D^. t2~y^i 2±T^^VT:^±'y 

[0 0 5 2]^©^, h'T^2h(D{tm»:l^^m'0^t 
2 j ^fflV^TD-^ KT 1 1 a i h'T^2h t^itm^ 
feLfc#. KTgi5 2 bCOtVSttfflSl'^^t 2 i (cn- 

yh'Tii aizwti-fhixtci^ynu (ia**-f) ^nu lo 

;*-try h 2CD KTg]5 2 b$r3^-y>■5Itg;i^^ffi(c1-5„ 
[0 0 5 3] i-f£t>h. FTgP2 b<737 2/f-2 h^^lo 

[0 0 5 4] ^^l^T, KTWr^^ffl l^^«i$-ti:-r=¥ 
^VT:f}±y h2(7)KTg15 2b^li(tS„ 

[0 0 5 5] =Jf-r yr^irs/ h2(i. KTgi5 2 b 

^Mttf::^{cj|^)*$n-55lPg|i2 c W±ia2 d(0*-fe y 

h^i^2 a i: KT^2 b t(^|tW3 a WP^2 c CD 

[0 0 5 61 t) ^ ^-^ y T;&-fe y h 2 "Ctt, 13 2 

(c) mo^2 c(D±m2 d\Zioi-f^m 

r^3 a;J5ft'b/h$<. {lil(03ffl (Ti22 2 g. fci22 2 ufc 
J;tJ«;&j2 2v) (C*3(t^)|ira3 bf±, ±ja2dcO|tW3 

ait) t>:*:#v\ 

[0 0 5 7] mi-J:i9. KTa5 2 b^rMltSi. =^r + 
y T^-fe-y h 2l^(Z)i|t^i*:!>a:/M WlHl^Jl^^iBl 

[0 0 5 8] LtcAioX. ^*#:e':n/Nl(75liI?gffMffi 

[0 0 5 9] ^V^T. HSfC^-rSi^n/Jf-y b 6(Cj; 
t), 5jt#^'>:r./Nl^:^-fe-y h*^2 a(^iinlf|3 2 cSr 

[006 0] -r/it>*,, i|£^ft:>?a:/N 1 (::«3t«!;a^fT 

(0 0 6 1 1 /iio, 'j^^/N^aas^ei ortcD»rffSi?7 40 

[0 0 6 2] STt^^'^-i^^^^fl^^'^^^^iroU 

i^;^ Mil 0 0 3 cisjt-rSo 

[0 0 6 3] ^%^^:^^^\\Z.W,%-t^n% 

y<i'~ymm^ntcu'f-i' me (a) ic^-r-t 

^^Sr^^fls:[?:Jl/^ 1 ous?;^ Mil 0 0 3 (cg^-f^o 
[0 0 6 4] OS 13, S)t)t9Sr->y =i:^Sffil 0 0 1 
(0±B(DUv?>^ Mil 0 0 3{zWM-t^^t\cX'om^ 

mm^ffoo 50 



#M 2000-164688 
10 

[0 0 6 5] ^(DB. B^^I^^'5'i>/^^aiS-r5w^:lcJ: 
9. S)l£*9dswv?;^ hl^i 0 0 3tcfiB,lt$ti-5o 
T'(i. ii:SAW(7>MP?LJ^jK««i 0 0 3 b laim^yt 

[0 0 6 6] ^mmmmvit. w v';^ hM i o o 3 « 

[0 0 6 7] m^T, S5fe|Sl7m. ^«o#y h 6ICJ; 

SC-^-Y y r;^-fe-y h2IC^ftbTi|X^-r5o 
[0 0 6 8J ^hiZ^ ±X(D^mi¥^:^-'^l<D^Mi:m 

TLfc'^. KTMW^iW 1 llci 19 ;(7-fe-y 2 aid 

[006 9] 1-^iJp*>, ^\ y r ?/ h 2 <D KTlFP 2 

b^MfeT=3r-tyT*-fe-7 h2^r?gH-r5o 
[0 0 7 0] «5V^T. dr-Y y T^irj/ b 2 KTMPfllS 
1»P-^KT1 1 a ir^miBiL. ^^^yT;^?-^^/ 
h2*/NVKy Vi/m«7 atcioTgttDSii*:? (A 

Gv) \zm^^. 

[0 0 7 1] 0*15. m^^wM^(n^mi^'y:^^^i^ 
glJK)'>^^^toasgl o-c-*)5a^gecoHu*T-«s 

ilL. ^'X\ Uv':^ hKl 0 0 3(Om^SrtT5o 
[0 0 7 2] ^<7)|^, il3tgg(0*-g-i:ISli:*-feT\ ^ 

^> 1 ^¥mmtti>. 

[0 0 7 3] mSdiiJ, ®*jt9 7iS^lt$ix;'=c;5^ofc 
ESAWcDMP?LffM^«l 0 0 3h<J:>7i~i)m'^m\z^ 
ttTl^*§H. 07 (a) \Z7^-i-i.b\z. ^ridWP?L 
1 0 0 3 a /iSff^^tV'So 

[0 0 7 4] m.\^X. m\M:Xh^S i Oa l||[l 0 0 2 

^y T;(;-fe5' h 2|c:|ii<s>:JtxWLfcm, fft/, gK)fi8i^* 
7Srffil.^T, =3r^ y T^-fej/ b 2?r^5/^i^i/3ga(Ofu 

[0 0 7 6] ^-tom, S*SS(^»-g-tl^C*feT\ ^ 

[00771 0*19. 137 (a) \z^irvi/:^ vmio 
0 3WfflP?Ll 0 0 3 a /i^ ibSiU Lfc S i O2 H 1 0 0 

(b) \Z7fiirX.b\z, s i O2 ^1 0 0 21^^:/^?^ h 
^-/l' 1 0 0 2 a i:WMt?>o 
[0 0 7 8] ^(D'ik. T-;yv'>://£iftCioT^v=X h 

JIl 0 0 3^|^*1-5„ 

[0 0 7 9] -r/^^:5t>^ 3iy5^y^'-$iia^7^, 
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[0 0 8 0] ^on. S^ilBf^S-a-tl^c^ft-e. 7 

[0 0 8 1] rnt-it). 0 7 (c) {r^l-i^J^. » 

)t/^°^'-^/■c^>5a:SAwo3 ^ b*— /n 002 

a ^W-fS S i Oa Hil 0 0 2 5rv'y =i l Q 0 1 

[0 0 8 21 ^<om, l^«0^3t*jfe*i^l?iSLr. # 10 

fig Us rnicii^. ^^y^mm\mm(D^mw-mmm 

[0 0 8 4] /itJ, E7'f'i'/J?Vx^ i^iZ-^WJtoaiitC 

-C-fcSo 20 
[0 0 8 5] ^HJfecojgffiW^-t y T^irs/ hioit/^ 

[0 0 8 6] -t/it?*., ^\^)Ttl^y V 2(>lfcl/-'T, 
^7-^2 b*M(tfc|^«^^^'>3l/^1^0IH]^&ff^^£Bl 

TgI5 2 b ^^ltfc^(75Mng|3 2 c(D±ffl2 dW^ir y f- 
*:i$:2 a t K7gP2 b ic^r^rslS a ^ 

1 (C J; 19 , 1 OlHlKJl^figffi 1 a ^<D^m<r> 

m^m.-r^^hi)^x%^. 30 

[0 0 8 7] t/i^'^oT. y-WW-i>.(7??fi|f|t^'7 

[0 0 8 8] ^<r>m^^ ^ y-^/i'-A/iifidiotts^B 
[0 0 8 9] jfc, ifmm.mmx\t. WiVkmm^^m- 

2 d TW*-fe h*{*:2 a t KTgP2 b t (D^?^ 3 a 

a, 3 b(7)5*)ft'b/h$<7'<e^i5l-JI^fi)c$tLTV^So 40 

mtc-tt). KTlai2 bSrffl»tfc^t-Mng|5 2 cw±ia 
2 d;4^f>»EAi--5^M(^4*ft't>'>^£<1-5*j<^T-*> 

[0 0 9 0] -tf^lSf:. MPt|52 c(0±ia2 d;0^^cD^ 

[0 0 9 1 ] rti.(cj;>}. ^mW-USixff:>^m'0^^±.^ 
^^Z.t1i^X^i>o 
[0 0 9 2] 5t:5ge^#tCj;oTnc$tlfc5&?^^« 50 
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[0 0 9 3] 0iJx.(4\ ^ftcoff^ffi-ClftB^ Lfc^^ y 

a \'\»\i^^X'^i.X-r^V^%^^ii'pt£< 

ffllt^Hulc, h;^ft:2 ai^(;5ji;ti^^gi50|±;'3J; 

sfeA-f-^ w SrK J; 5 I- LT t i V \ 
[0 0 9 4] EI 8 ic^-f ftil(0|lte(Off^Sro^-r y T;?;-fe 

[0 0 9 5] -f-^ii?*). ia8ic^-r=^-Y yr^-fe-y h 2 

|^(cy X/H 4d5^UiA4ix6^LiA.?^P 2 p^^ffM^ 
[0 0 9 6] Lfcz)SoT. rco=3r-V y T*-fe-7 h 2|rffl 

b 2*[>^/^:fe^tasEl ows^ai^^Aitigp-c-fosn 

X/H 4 ^^-V y T*ir -y b 2(0*-fe5' H*fls:2 a 
Lji^n2 plC^LiAtf„ 

[0 0 9 7] i^l/^-C, /X/H 4*^fc*-fe-y h;*cft2 a 
rtlCy^-v?;{fy^l 3*#t|^L, ^tilCj;*), *-fe.yh* 

2 a f^cDj±;':^^a5WE;^ J; I? iii < 1-5„ 

[0 0 9 8] ^£0^, mm%Mmmtnz.:^mxv7 

3i/Ni5rdf-tyT*-fey ^2A»P>'?I^^^^13^gl 01;: 
[0 0 9 9] ^:7:n/N^as^fii ortt:-^#<$;:> 

5/ h6|cj;f)^|^^ftc!>^/Nl ^'>I/^^fflggl O/i^fe 
^\^)Ttl±yV2\zmL. KTg|5 2b^Mfe5„ 

[0 10 0] 1 3 »ttf^trf#±LT 

yX/H 4^*-lr5' h*i^s2 a *^e>lit»£$-l*-'5„ 

[0 10 1] fiH. h^ft:2 a l'4Slt-5MLi2;^ 

P 2 p rorttll^ti, 1 3?r#AL/-c|^(c. ^ 

m^B^-fhy '{/^■^ 2 qtm^ihihx^^^ztiim^ 

[0 10 2] y<-i>iJ7.1 2.(DW^Wit\t^ K 

7'g|5 2 b^f^lt/if*, ^j^?SI$:'>:r/Nl ^>>a./N^!iagl 
1 0[^|c#ii$ii:5mlWToTt J:v\ 

[0103] la 8 <Dm<r)mm^rM(D^^ y 

a cDH P g|5 2 c (t 5 Pi:Ppl] 3 a i: 3 b i: OffMl- 

[0 10 4] ms\C7fi-r^^^)ri3±'yY2\C^ifl\t. 
/Xyn 4 3JS||LiZ^*4x-5llLji;^P 2 p^-iJ-^y 
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^4?), Z<D/ XjUl 4%:^LX:^-t:'y h:^W2 

(0 1 0 51 ::tuc<t»}. h'Ttfi 2 h^mn fcmat. 

iJ^y h*^2 art(Oj±;'3;jS^gl5c7)|±;'3J;i9ii5</<CoT 
[0 10 6] -tO^^m, ^^^ft^-^ri^Nl Tii'oM^at) 

mm^m^(Dm^ 'o ^i^±x^ 5„ 
[0 10 71 t.tz. m^mm(Dmm<D^^vTu±y h 

211. h'Tn2himiitzm\mo^2 cf)^h-^A-r?> 

iEgffMffi 1 a (C|6];i^oT»£A-r^.^^;45ftt>'>^<e < ^.£5 
J;9{cKTg|5 2bSrM(tfc:|gW*-fe s/ h*fl!:2 a KT 
g|5 2 b i:<DM3 a, 3 b ;6SJi^^$ix-CV>-5 fceot?*) 

€io 

[0 10 8] L/c;a5oT. *-ky h**2 a ioir/KT 
135 2 b OlK^ffi 2 e , 2 f , 2s, 2 t ^-^r 

[0 10 9] z:ix\ 0 9 (a) ic^-t^r-t U T;^;ir 2/ 
h2-e(±. K7'gP2 b(D±j22 2 dgi5(75^^B2 e (Cfi/h 

$ fmx'h 5 Bflsc 2 r i^ji^fife $ ix. Tia 2 g gp^M^as 

v^So rc»^^{cf±, :fe:^<;3^^ffi2 s, 2 t 
±212 dgp»tK-^ffi2 eOlHlgl5 2 r tmCii\ ttl 

1 9 t /iSariDMIflJ 2 r ^Jlftft P>ixTv^tv« J; v\ 

[Olio] fiio^ H 9 ( a ) (d^-f^-g-S 2 e , 2 f 

6)J^-CV^5„ 

(01 1 11 09 (b) iCTf^-ri&nmmnjfmn 

[0 112] fcfcL. ->-yH4^ffii65fc*{c«, »rffi[ 

[0 113] 4fc. lai Old^-rft!l<75^J£(75f^ffi(D^-t 
y T;*-fe y h 2 fi. ±ia 2 d C>«-g-ffi 2 e ;65B«RlllJgO 

mmoxo^mmne, i:^Lxiah-r. ^^S2e 

1212 (c) {c^^-th'TU2h<r>mm:^^4t¥mc 

(0 1141 r^T\ 010 (a) (D^^fjr:fJ±y h 

2!i. mmmiwuik(D^<y^y5im^x. m-B-m 

2 e ^ KTa5 2 b<7)sfl|eMW:^r6]4 t¥fT(CffMLTt 
<DXh^. miO (b) iC^-r^-^ y r;<7ir .y h 2(1. 
laiO (a) (D^^])T:f3±y h2\cnLXZiX(Dh'T 
SB 2 b<7)^-g-jg2 etC«T'*)5MaJ2 r ^Jf^Lfctro 
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-efc"?. igiO (c) iC7T^-t^^'J7:^±y h 

2ti. miO (a) <D^^VT:i}'t-y h2\Z.nLXZn 
(Dy<-y^y5(DmmWM^m^t Ltzh(DX'h^. 

[0 115] f£io^ =3r^y T^-by h2\t. igg^iai 

0fj:tlZ7^i-^0^£^±-y h*<*:2 a t KTg|5 2 b ^(7) 
fft-a-ffi2e, 2f<0?^1^^, h*fr2 a(DWPg|5 

ic. KTgE 2 b?rP^ltfc|^tcWPgi5 2 c ;6>?5»fEA-r5^ 
*-fes/ b;$:{$:2 a rtrc>i|i^f$:i?:n/Ni oiilK 
10 JFMffi 1 a fC|p|*^oTJKA1-5^^;5SSt'>'i< fJi^l 
5lC. KTa5 2 b^Slltfc^tO^-fey h*f^i2 a i FT 
ei5 2 b t C)|tfBl 3 a , 3 b;a5ff^^$tiTV^i^^4^ fMoU 

2c<7)±a2d. Tja2g. fei22 2 uioj;t/;&ia2 v-e 

W*K^ffi2 e , 2 f , 2s, 2 t <Dff^<^OiS;9--n-*5-1^ 

[0 116] *fc, SuIE^iteroff^^ mi) ^J:XJ^mm 

m<Dmmmm (las-iaio) ic^tfc^-tyr^-fe 

5'K2«, KTgP 2 b0^ft|^^t*-lr 2/ h*fls 2 a CD 

^feSrt « t iy-;i^-r 5 «jt(o t (?? -c o /c ^ ^ y 

20 T*i?s/b2H, El 1 1 £Oftil(D^ji(Off^ffild^Fi-^i' y 
r;*-^;/ h 2 CD J; 51-::. K7'g|5 2 bcDrtJiat^Hr h 

liJgOtc^T'fco-Ct, 

( 0 1 1 7 ] la 1 1 \c7ni-{'ig(Dmk<Dfm<D^^ y r;^; 

-ir-y h 21CioV^-r't>> MiailJicDff^E(D:3f-tyT;*-fey 

[0 118] MEHtecDff^ffiTd. ^-tyr^-fe 
5' h 2 ©SSii^ A G V IC J: o Ttf 5 ^-^f-ov >TSi?^ t 

II. 01 2i::^-rJ:5 7'iOHT (Over-head Hoist Tran 
sport) i iq^ ti. 5 ^ff § -fr S Mig •> ^ X A ?:c ^'T' 

[0 119] mWMmmmiimmm(D%ii& 

cDff^ffi.-Cii. ^-t y T^ir-y h 2ICltZ#$ti5»a!^ 

[0 12 0] H^^f^gs«iiii*^feiL-c. 

igxed. ^i- y T^-fr-y h 2^fflV^T¥2^ft;^'a.rNl 
0 iC*j-LTcDSiiEfe4!tai^(^^«;;iStf j5tl5XST-$>tt 
(DiiQM^j:i^mi^mmT.UXh-DXi,X.<. ^(^I^oe^ 

^/^^a$^g 1 0 tmytmmim^^ti^ i,(Dxnf£ 

[0121] 

50 [BWro^^l *Rl;i*Jt^-cfflS^$ix5l§W<D5*j. ft 
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[0 12 2] il) . ^^'JT^±-yhlC}6\,'Xm^U 
[0 12 3] (2) . wfl5 (1) tCit), ^y-WU- 10 

[0124] {3) . ^mmm''^^mi^<y:^^^xh^m 

[Hlffiro^^/j^UiBJ] 

[01] ia), ih) it^^mo^-r V 7 :ti±-yhti 
mnmXh'O. (a) a^^V7:ia±-yh. (b) {i^ 

mtX'h^o 20 

[02] (a), (b). (c) ltmHC7r^i-^'rV7^± 

■rmxhV. (a) (±i£ (ffi$) :^[^WAit:kmm 
m. (b) (i*¥*l6]WgP5>te*ltffSia. (c) (iKT 

[II 3 I iaitC^-tdf--r!JT*-fey HCjoJt5^:>i/M|X 

T;^-fe5/ h(Dm&mm<D-Mt:^ir^^mnmx'h^o 

T:i7-fe y ^cD'^':Il/^$n.al3^g^(D§:j!tL^!lf^(^-0!ISr^ 

m\^^tz^mi^mm(Dmmij&(D-mi:7^t^um^mx' 
[07] (a), (b), (c) tmn^^^-r^^v7ii± 
mmxhi. 

[0 8] *«0^cDfttl(73||fficOJF^Sg<^^-V y 7;^-fe-y 

[0 9] (a), (b) it^mMomnmmnmmM^^ 

[010] (a), (b), (c) it:^^m<Dm<Dmm<Dm 

:®?r^-rg^5>fe^ifffi0Tfc5o 
[011] :^mm(Dm<DmMmm(7:>^^ <j rti-^-y h 
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^ifLxm^mx-hi,. 

[012] ^^m<Dm(Dmmmm<r>^^m^mm<Dmi^ 

m.mx'h^o 

1 a lusgffME (^^affi) 

2 ^'r])7:ti±yh 
2 a ;«7-fer ,/ h 

2 b FT 91 mm) 

2 c WP^ 

2d ±i22 

2e, 2f, 2s, 2t fR-^SS 

2 g Tia 

2h 

2i ii'y^iimW'OiK^ 
2j 

2 k a:rKy h/Ny Kg|3 

2 1 ■v = ;iT/L^/N:/ 

2in ■y-'l' Fl/— /l^ 

2n /J^FAU— /U 

2 p |ILilZ:.^P 

2q ^^-/U^? 
2 r 

2 u iiZ! 

2 V 

3a, 3 b mm 

5 ^-^-y^y 

6 ^^Ot^-yh 

7 a y^yh'Vyi^mm 

7 b «**T 

8 F FU 

9 S** 

1 0 '>:^y^^mmm m^iimmmmmm) 

1 1 h'rmmmm 

1 1 a o-i$^FT 

12 u-y^ i^mmmmAta^) 

1 3 v>;!f>^ 

10 0 1 ■> y ^ y£S 

1 0 0 2 S i O2 Si 
1002a F/i^— /U 

1 0 0 3 Ui/y^ hJi 

1 0 0 3 a W P ?L 

1 0 0 3 b P ?LffM®« 




Iiai oi 

m 10 

(a) (b) (c) 
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{ ^iKMjE 4 1 

[MlES+^iIgig] 00 14 
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